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2}~g-^ t§=#^ ^2^:^ ^^1<S^- 3^M- ^l^V^ ^1 «M1<3.§. ±^#^r 

^ 7^*>51 flfe <aS.7^-g-7lS.^ 

xi w] -fr^*H 3* ^ SSl 0 ! ^V^l -fHg-^r &31-7V 

£ 1 
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^*\}-%- ^^t^r^ ^l^S. Si^% ^ °1* ^H^^H ^^-^ #*KA composition of 

a liquid fuel for colored flames and a device for using the same} 

£1^- ^ it^ofl tcj-^- ^:&|- ^ ^-m^: ^S 0 ]^. 

16:^lWl1fiHH|W- 18:^^11^5-^3 

20:#^7lH*l 22:^*ll<SiL ^<$^ 

24: 26:^ tt lw. 

28:=-ell^l , i«- SO:^^^ 

36:3m3H&l SS^l^^KJ*! 

^^^S^^ti. 42:#?fl^°l^ w i«- 
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3^8**). ^-71 *fl*fl<£lL 3^<m* *>-§-*H ^eHi^* ^*>7l ^31 ^S^] ^^s}- 

«.^o} S7 ] > ^g^g. 7 ] ^Ji^] <^*fl ^^Ml *flB.3**M 

<14> ^2fl t ^tfl^-g- JEE^r ^ol^ -B-^^ s^-l: ^*Hr ^H(lamp)-g- ^~fi-7> ^g- 

*ll 2001-8517651) 0 1tt ^^^§- ^3-2-3. *>S.S, ^ 

^o) 3,7)7^ ^ *n#£| ^Ml, *tJ*h 6 >^4^ A >-8-*V7H^ ^ 3-3^- 
^-S- ^q-. 

<15> ^tb, ^Hfl, ^vfl^-§- 2^ *iO|ir ^Ml^ *1*HM * 

<16> ^a>a! oi-g-§].3l &*\*V 43- ^ 
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<17> o]dj| ^ «8a>i+, *MI* 7]^sm ^^oi^h ^^9r<a ^°H^^ «3* 

^ ^^^-4 Ai^Vofl rtj-ej- ^ ^5}-» ^H*-% ^ Sl-S-^ Sl*H -T-^fl^- 

» |7}fogM| ^ ^m*^ **Hfr* ^^I^S. 2^^§- ^llS^ul 

371, ^=£3 71 £)*H ^^Ml ^H^VSH ^lHsMH ol^-sf -£*M: 

<i9> ^3 ^ *eHB£3 ^^J-S-^ tij^^is. £43** 

^ ^-^^.o. ^L W7l ofl^ 371, 71 ^€ 

<21> -g- ^"71 -=-^^r <&3^°1 ^ <£^<L3- *>3. 3^^3-*]l.i. ^7>^S 

*| ol^-^ £ t5}ff^ ^^l^S ^71 ^l^ 

2^M: Al~g-*H ^ *^§. ^^-71 ^ *j*il ^SSl 371, 

^» 7l ^*fl ^t^HI ^H^V^i AflH^H <3 
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<22> ^- ^ ^^--irig- ^l^S. S^-i-^r 

<23> ^-eJ-i-^-g- ^ iH^l* #7] ^*H« <^m^l $7>*M -g-^A]^ ^ 



<26> #7^ ^B^:^ <*\*\)<&£- S^ft* A>-g-§>^ ^^^>7l $\~& ^-£r 

<27> ^til«HH«l« , ^Tflol^l, °Ji*)l<£lL ^1^1 flfl^l^ 

<28> ^7] *j*fi<3iEi.^=Lvfl ^*>7fl ^7>^a.^^ ^dl7>^M- *7l# Sfl^HBl 

*ii 3^ ^*\7\] ^s-^i €*i=m ^fi-a^^m^s. 

<29> ^-71 T^^^*!^ 5 * ^S.^\^7)B\ ^v^i^H^ ^rs.^°fl ^H 5 ^ 
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iH* t^L^^H ^H^Hr = cH- ^ltb *a>1*^ 

» 

<32> ^"7ltb ^H^*} *>fe ^ ^1 6 ^^3t ^Hr ?Wlt X 

<34> ^-71 ^V^Jp-fe ^S^I^MM^ <2*:*ll<&S-*§3. -g-<|3 ^^-^3. ^ ^*l^Hr 

<35> #71 ^afl <5d^7lH>H IHN^ ^ 

A]^ ^2:^, #7l -g-^ofl 4«fl£7} |7Wf ^7}*}^ iHM^ -§-«fl» -§-°l*>7ll ^ 

rq.. g:^ sj-^tb ^-8" f^fil 41 *B -fr^N ^^7^]» ^ 
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<37> fl^'t^^ ^Ml^l ^ ^ ^*r^ ^ *H 

2: ^ 2=:^ SE^r ^.^^ ^ &*=K 

<38> a>-§-^-^ ^S^rfl-^l <g;#(ethyl acohol)^ ^r^V t 2 "^ l^Hl ^^^M 

(-0H)7> &7] afl^fl ^A$\ ^"m^L ^.^°) #*r^ , Sl*^ °1 ; ^ 

^ W ^^l^l -?1«flA^ ^ o>^Bllo-|e ( eth yi acetate)^- ^-g- 

ofliEfljEL(ester) ^-Bc 7\^_ ^€t!r ^7>^-2.^M) ^^^-7> -§-^-4 

<39> ^oflAi -g-nfl^s.^ ^*fl« -g-°l*r»l ^ 5fe -§- D fl°l 7 l^ ^ ^1-^ 

^^7> 7J ^(hexane)^ ^ -§-*!!» ^-§r 
<40> .g. ^ofl^ cfl^H *>-§-°l 7>^-^!: ^ <3S-€-£-3.^- (Methanol), ^l^r* 

(ethanol), HS.^'&^Cpropyl alcohol), °1 ^m^^^C i sobutyl alcohol), sec-^^ 
*(sec-butyl alcohol), tert-^-^^S^Ctert-butyl alcohol), ol^HS-^^S^Cisopropyl 
alcohol), ^^^S*(heptyl alcohol), ^-^^(octyl alcohol), ir-^to^Cnonyl 
alcohol), A>ol^^^( C yclopentanol), A><>l#j^^(cyclohexanol) , ^M^i^C benzyl 
alcohol)^ <£3--£W 
<4i> ^ ^<>1H -§-*fl:£-i- ^7\*\7]7] fl^ ^7>*ll^r °H]£lMm(methyl acetate), 

*H1 Efl o] i= (Ethyl acetate), ^ oWHB (Butyl acetate), <>MN 0 1 ^ (furfuryl 

acetate), 2-2 i=H*fi = 5.:5ri^ ^1^1^- ofl^Bfls, (2, 2-dimethyl propanoic acid ethyl 
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ester), 3- ^H*^ <>MHHH(3-furylmethyl acetate), ^1^*1 oHNHH. 
(diethoxymethyl acetate), *HNHl=( styrallyl acetate), ol^:« ^*H1b|HB( 

Isobutyl acetate), ^ia^^^l^lHC Isopropyl acetate), <M = (Dimethyl 

ether), *M °!H]iiL(Ethyl methyl ether), °W ^-(Diethyl ether), = ^1 

Bfl = (Dipropyl ether), i=H^H3-^ ofi3l = (Di isopropyl ether), 0)l3l = (Di butyl 

ether), l,2-r^]^AHi£(l,2-dimethoxyethane) , l,4-^^Kl,4-dioxane) , <>H]#(Acetone) , 
oHlS^H^CAcetonitrile), ^ >tS.#«-(butyl cellosolve)^ &t=K 
<42> ^_ ^6)]a1 ^r^-i: ^-m^^ir (butyl alcohol), « 

«|};S*(pentyl alcohol), ^^^^(hexyl alcohol), iW£3^§r(decyl alcohol), 
o>^^-ir(allyl alcohol)^ ^S^ff-Sr **>*r(hexane), *M(bezene), fl-^^l(toluene) , ^ 
#^oflfKDichloromethane) 

<44> o^}, ^. ^aHI $ tc)-e|- #Afl*| -£^4. 0 ]alt!: ^Hl^ 

<45> ^Aion i: ^JLfe^: ^Ml ^aj^ 

<46> ^ ^Sfl'gS *>7l S l^ ^-Cf. 
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<47> [s. 1] 



^>fl«» o^lo^s ^^fl» 






^^(Lithium salt) ^J^-g-<S (Strountium salt) 


0.5 -1 


^llt* ( Ethanol ) 


70 - 80 


6\)Tg e>H|Bi|o|E ( Ethyl acetate) 


10 -20 


^-Ur-i: ( Butanol) 


2-5 


^1^1: ( n-hexane ) 


1-5 


Total 


100 



<49> ^.g^g- ^ ^ ^M^] -^71^ ^ ^#^2)- iB^fi^ ^ 

£=a*^HI -§-^)7> <g^-3. ^^3L, £ 

^ 6fl^ofl ^ £ 20^^> 100-300 RPMJ13. JH«>, 

oflig oHltflolH* ^7>tb * 10^# ^ £ 30~40TC<*IH 32^3:, ^*>£^. 

<5i> ^ ^^JL ^« ft^hB-*^ *l^f3<a tftt* fl« - ^12^ 313. 

^o] &i=- 3^ 7}€r}o3 10^- ?i 5L«>^ ^ #£<M *3***M aM** -^1 
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c 5 2> ^_ rgTgcn <*4<&M.$=: *t-^2\ <5**fl5.Ai SH^Sr ^^1-8- 3^ %&r& 

<53> ^. ^ 71b)- ^] °1 H( 1 i thium acetate), 

lithium acetoacetate) , 3# »MI**H|smolm( lithium acetylacetonate), 
e)^- 6>ti>o1h.( lithium amide), #5.^1 = ( lithium chloride), €-^M^(l i thium 

fluoride), qH3]<>m( lithium nitrate), 3* ^l*>m(lithium sulfate), ^H€r«- <=>> 

(Strontium acetate), ^H€r# Or^°WlS^HH (Strontium acetylacetonate), ^ 
^>^il°lm (Strontium carbonate), ^S-^^c (strontium chloride), — — 

-g- qsellclS(Strontium nitrate), ^S^-fr ^-^sll 0 lH( Strontium oxalate) Sfe 
*l*IMH.(Strontium sulfate)*} ^ ^#^4 ^H«<3 ^r^* *fl «r . ^ 

<54> ^Alafl 2: 3*11 #5. 

<55> .g. ^ o) ^-^^^ <*}*|1<£S. 2:^1"^ *V7l 5. 24 ^H}. 

<56> [S 21 

■^rgj ^-fr 

^•tb ( Boric acid ) 
QpFi- ( Ethanol ) 

Spppjg ( butyl acetate) 
¥lF§r ( Butanol) 
Sj^J- ( n-hexane ) 
Total 



3^4 

70 - 80 

10 -20 

2-5 
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*}^r oim*^ ^7>^r * S^r 30-40 1C*IH 30^: ?> 100-300 RPM^-S. 3S. 

^ ^l^^o] i&^i- §J $)3iT&7\}g. 2*fl€ -§-^# 30TCS1 

7}*}al lO&Zt ^-&«\]*\ ^1:* ^SO^S* 3^*1-$^. 

^EL^^g: <£-^ ^ f^<so.£ A>-§-^ boric acid)£- 7]^ -g-£7> 3^ 

<59> ^<HH A>-§-^: ^ o^fe 7lel- ii-4Ml5.Tr ^(boric acid) ^r^°l Sl^N 

<eo 43X|ofl 3: crt^a^ aHd^ ^12 

<6i> -H. ^ ^^^r$ ^^]<?!S 2^1-^ ^>7l S. 32j- 
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«2> [j[ 3] 



SlABa.^. dBsno^e ^S-SJ 


rr 


ti| ^: 


t 1 -^ o (copper salt) 


1~2 


<*| lh§- ( Ethanol ) 


70 - 80 


oHbIIoje ( E thyl acetate) 


10 -20 


^^HK hexanol) 


2-4 ! 


^i'tlr ( n-hexane ) 


1-3 


acetone) 


1-2 


Total 


100 



<q ^^6. ^. 7l ^ ^ ^^^ai 3^ "Srs-a-M -g-^7> -g-°ltb ^^-s. 

^bB*>^J1 ( ^ <3lL ofl^ofl -ti^^r ^7>tt * ^ 30-40 

r^l^i 20^ 100-300RPM^S S^/^^H ^-g-^-i: ^l^ 1 ^. 

<64> >g-7l^ iH^l^ t2|-f5l ^H3^T fe°l7l ^tt ^7}*f|^ -M^V 

^o]^- d\)ig om^olEf ^7>t!r ^ lO^Tj: -tf^r ^ 30~40"C^1^1 ^tfV, 

°HI§* 3^ 7>*M 10^r?l JuH&tb ^ #£r<HH ^^*H 3^-** OJ l^^t 2:*{|«> 



24-13 




2003/9/1 



<67> .g. A>-§--^ ^ 71b)- ^r^^lS.^ ^ ^]^olH(copper acetate), t*-^ o>4^ 

oH1S.v11c.1e ( CO pper acetylacetonate), ^ #^M;=( copper chloride), ^ 
(copper cyanide), (copper hydroxide), ?W -M 0 lH.( copper sulfate), ^ q 

S3HH(copper nitrate)^ 4* (copper salt) 4* 

<68> ^Alc^l 4: j^sbgbiit Mi H= ^ai^ ^ 

<69> -M- ^ ii^ai** ^ 5. tM§* *>7l 5. 4^ 

<70> [X 4] 



^ 5: 




(Borax), <gsW-H# ( sodium chloride) 3itt «|-#<B ( 
Barium salt) 


0.1 - 0.2 


«Hft* ( Ethanol ) 


70 - 80 ,, 


6fl^ <^H|b)|o|te ( Ethyl acetate) 


io -20 : 


^^r* ( Butanol) 


2-5 


( acetone) 


1-4 


Total 


100 



<?i> ^ ^ ^^1°!^ *fls«<H^ *>7lsq- ^-tv. 

<72> ^^Hq-S^-fr ^Sltt *r ^INMl 3 ! &^£r ^ w>#^ 
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g_ cd^g. ^ ofl ^cfl SHM* ^7>^r ^ ^ 30-40 r°H^ 20^: # 100-300 RPM 

3<H\* <>Ml*lHH.« ^7>t!r ^ 10^r# -8>& ^ 30~40*C<HH 51^, 

sj-^^M ^ ^IS^S. *1^7r*l "g-^* 301:^ ^2,ofl ^ S^>^ 

a-| J^o] ^a-fr^-i* ^J^o] ^#^4 0 W#t 7 r *M lO^r^r 

^ -ShfrolH ie.^** 2:^|*>^. 

<74> -g. ^xg^ i^H^^ ^l^xr ^PStb cg^-tb • 

<75> ^6flA| A>-g-^: ^ 71b}- <>H1 31 °1 H(sodium acetate), i# 

6>u]=.( sodium amide), M-m^-(sodium cyanide), i4H#(sodium nitrate)^- 

oMl^MH. (barium acetate), ^S-^o] j=L(barium chloride), **-£.^Ms. (barium 

fluoride), ^H3HH(barium nitrate), ^y-3HH( barium oxalate), *>>-§- <£*fl°l 

^(barium sulfate)^ *h£r «>#^ (barium salt)^: A>-g-^ ^ ^cj-. 

<76> ^Al<*j| 5: Jj.eMI-lH£ ajal^ 3zSM£ 

<77> ^. ^ JsLBr^-l:^ ^^l'SS. ^-^Sr «r7l 3. 5^ : & c r. 
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<78> (S. 5] 





*l * (*# *) 


ttlro ( Potassium salt) 


1-2 


<H| ^b§- ( Ethanol ) 


[70 - 80 


Jf^ o^|t|lo|E q buthyl acetate) 


10 -20 


^-It* ( Butanol) 


2-5 


^{<J: ( n-hexane ) 


1-5 


Total 


100 



a^^o) 2>#<*^i^ Aiwm ^a*-^ -g-^v ^ 

^jl, ^ <£jl *Rf oim^l ^^*t ^7>t!r * ^ 30~40r^ll 

•*) 20^r?> 100-300 RPM-2.3. 32L«>, -§-«fl^>«^ ^-g-^^r 3Ml*>$m. 
<80> ^-71^ s^im ^S*^-^ -§r^* fe°]7l W ^7V^lS.^i -g-*fl£7> 

^ 4i^*>^ ^7>^V 10£-7jr ^-gr ^ 30~40*C<H1^ JuL«V, ^*>£^. 

<8i> Stb ^ ^V^VJl ^T^*^ *l^r3Sl fltb ^ ^ ^l^TflS- 

^o] &i=. ^jAj-o. 7>s><^ 10^-71 S^rtb * «3} 

<82> ^tgcq ^.ej-^^ ^l^S^r ^*f|3-*i ^Tfl-g- 

^AHl^ ^ft*}^ Alti]^Bi ^^o_S. ^ Jl^7}- 7lrfls]^- &*=K 
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<83> ^. ^6fl>) ^- 7lBj- ^^S.^ <>HlB/£r ^-(potassium acetate), # 

3.eM ^(potassium chloride), ^(potassium chlorate), ^1°^ ^(potassium 

cyanide), 3.b}-# <Hl^iH j= (potassium ethoxide), Xtt ^^M^^ (potassium 
ferricyanide), S-tt M-S-^WS- (potassium fluoride), 3.^*5 -^HHHH 
S.ii*l^el]olH(potassium oxalate monohydrate) , -?d3|H;e( potassium sulfate), 

^(potassium nitrate) « tfl ^ Sft o.x^ , zlb^- o)o\) #fecf. 

<84> # 7 } l vfl^l 5 4H ^2:tb ^1:* ^n^S. ol-g-^M Wl:** =?■ 

<85> s.1^ ^- ^tgofl tcj-S- ^-ef *3I ^tb <SS ^H^l* S.*ltr 

^£o]r4. 

<86> ^tb <3^*1(2)^ 3711 «S3.*|# J f (4), <a-^7^^^-(6), 

Jf(8), ^-a>o^^(10), ^^tfl-g- 7>^a.(ll), *fM#*l(12)3. tM§3°1 ol^^ji 

<87> ^S.^^(4)^ <**ltf* 2:^*>7fl «flWl^HH|JB(16), ^Sfl^lMS =L(18) 

^SlTll ">^€ "An^ ^^-(22)^, ^^1^5.^3(18)^^ oH-^-i; S^*>7fl ^la 

<88> Aj- 7 ] o>^«lti.(24)€- T^ltr ^(LD^l ^^1^^^3.(18)51 ^7](S^r ^7>^) 

^ o}*fl ^o_S a^slb *m*l«-(26)» ^l<3iL^3.(18)^ sfoj-^ 
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<89> ZL^JL ^^1^3(18)2] ^°fl*r 5L^oll4 -g-7]vfl ^tfl Wfl*^^ 

^H(18)^ ol^Aiq- £,x£|Al ofl^IL^ ^^m^(30)S ^31 &-0., ZL 

^ofl^ ^s.^ <^^7] ^rS.^^S^lB(32)» ^ ^r^sq- 9X 

<91> ^"71 ^ <3lL*]^(4)fe ^^^ZL^> *Hr q& ^o\] ^ <3^*1(2MH1 4t 

< 92 > <a-^ ^1^-^(6)^ ^i^jl^suswi -g-^^r sls. m^\7\] ^ 

^•7>>i^ 3.(34) ifl ^4it+ ^#^1^1^(36)^1 3* #7)3<?1 ^1^1 ^*fl * 

<93> «y-^S^^-(8)^ Iti^^lfitSB)^ ^^1^5.^3.(18)^ ^«l«.(26)A>ol QS. 

(Ll)^l tf^S^IUMM)* -g*!*}^ ^7l^<a ^IJLS. ^5-^^(4)^ ^^11 £ ^3(18)<=fl 

^S]±= *7ltf^-fr ^H«V7fl *>3. 
<94> «. A ><gi^-(iO)^ ^^-^^--¥-(4)51 ^^m^w.(30)^^l 3:3.(L3)3. t 2 "^^ 

7> °-^l<3« ^7l^tl ^lil ^*fl *)M #5)1^^1 ^«(42)» ^Hr 

<95> ^- 7 RV ^A><^^(10)^^ ^H^l(12)Sl ^7l^tl ^l^S. 21-21- ^>^=°1 S 

^s)^ ^A>^(46)^, °1 ^>^#(46)oll ^5.7-1^(4)31 o-n^l«?i5^3(18) 
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o] = «fltf.(42)^ A ^ 31 <SS.^ 3.(18) «m -^3.03)3. 

<97> «3^tfl-g- 7>^H.(11)^ ^>cg^«.(io)o] ^-A>^(46)oll LPG, LNG^ 7>^ 

= ^ «A>^]-7fl 7}^5L(L4)» tifl^SV^L, °1 7>^S(L4)^| 7>^H * ell ^olS.^ (43) # 
^*|*H 7>^^# ^-^^tfl* ^.2:^ O.S. *H ^1(12)^11 51^1 *lH*»ll ^*1 

<98> ^^Cfl-g- 7>^S3.(llKr -£3l# *H^*M tM§« T SU-^, tM^*l 

<99> =L^3L >1H^1(12)^- ^<£#3*m tt I«(38), ^S^t* (40) , #efl^l^ y l «-(42) , 

7>^H#5Hi=.ol = «l«-(43), ^^-#&lrL(44)^3|- ^ ^7l^^ 7l -M^g^ ^iLS. 

cl00> #7ltb «>^|- ^ o]^xl^ ^SS{ ^-g^ ^^*V^, *)H#*1(12)7> 71 ^ 

3£<*fl ^HAjJiS ^l<?l<a-^^>^l«.(38)« 7fl^-*><^ ^7>^3L(34)^S1 ^-71^- ^i7} 

^» 5ll#eiWl El (36)^1 Sl^fl ^^1^5.^3(18)^1 ^-fr ^*W1 

aoi> #7i o«^i<a5.^3(i8)«Hi ^-7i ^^7>^7> «yr^«ia.(24)^i s\n ^<&n-9r 
*s-*i*ra*i ^rsaD^i 13 ^«i«.(26)» *«n #*ii ^si<h ^^*>-^ 

^^ll^S.71- ^-A}<£^«-(10)5. ^^§>7fl W^l^ 
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:102> o]nfl ^6l^^«l«.(38)» ^^«gS-^3.(18)S. ^S.(L1)^1^ 

(12)51 *HS^t=t ^2:^^«(40)7> -^ltfaHM- ^ 7>^<^* 7)1 

ci03> oH ^ cfl^<g S ^5L(18)<i *8^€ •a-^^l °A3l}<£S-^ ^A>^(46)<^1 o]s fe 

<104> ^-71 ^Ayc^Jfdo)^ ~z\ #^o] 3=^(42) 7fl^^l rt}.^ ^*11<?|JL^ ^-^0] 

«A>7> ol^^zL o)st\. >1H^1(12)^ ^7]^^1 ^5}-^slzi(44)^ 

<105> ol«fl <g^tfl-g- 7V^^a.(ll)^l ^^al 5fc 7>^S.(L4)^ 7}^H#ifc°] = t i 

Ji(43)« 71 ^*fl ^1H^K12)7> LPG, LNG ^ 7>^* °-*!3l<?i 

IL<q ^-A>A] iL^JLS. J£^r ^ofl §A>^7fl SJ^ 7^ ^-i- ^^*>7ll S\ ^ , ^ ^ 

<ioe> Aj. 7 i^. <£^tfl-§- 7>^^3.(n)fe -fl-2-7> e <s*v§- ^i^^^-s. *>-8- 

<iot> £> 71 *f|oWI(12)«H ^l«fl ^ ^I^^Cio)^ p>^^ zj-z}-^ #31^ 

(42)^ 7 fl^£* ^si ^oisq. 3j.<g<q 7>^^^ 

# <r ^l^l^ 71^3}- *|l^-<5} -tl^H-i: 3- 0 ^l7l7fl 

<ios> ^- ^efs. e|^a-1 <^4i5]^ <£IL» ^#^r *«fl ^V^M o^^* ^7j-Al7H 

oj-^ 2 ^3^ LPG, LNG^sl ^tfluj- sj-^Tj-* -§-*fl 37m S« ^ & 
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